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Continued Examination Under 37 CFR LI 14 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. Applicant's submission filed on 01/04/05 has been entered. 

Response to Amendment 
Withdrawn Rejections 

2. The 35 U.S.C. 102(b) and 103(a) rejections have been withdrawn due to Applicant's 
amendment dated 01/04/05. 

New Rejections 
Claim Rejections - 35 USC §103 

3. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

4. Claims 1-8, 11, 16-17, 19-22 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Omelis et al. (US 5,098,975) in view of Shannon et al. (US 5,073,294). 

Regarding claims 1, 5-6, Omelis has a polymerizable mixture comprising at least the 
following two components: (i) a liquid crystal monomer having cross-linkable groups (stilbene 
monomer I- A) and (ii) a photo-orientable monomer (azo dye monomer II-C) (colunm 10, lines 
50-55). As seen on the next page, the stilbene group is liquid crystalline (mesogenous) with the 
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two vinylic double bonds providing the cross-linkable groups in monomer I-A (column 2, lines 
60-65), and the azobenzene linking group provides the cis-trans isomerizable photo-orientable 
group (claim 5) for the azo dye monomer (column 6, lines 10-25) (claims 6) which is monomer 
II-C. 



Monoroen of Formula h 

Monotner !-A 



CHj O 

I R 



CH2«C C-0-eCH3lyO-^^CK=CH— ^ 



CH^ O 
I II 



Monomers of Formula U: 

Monomer ll-A 



^ Monomer II B 

Monomer U-C 
H O C2H3 /'^ 

CH;=C-C"0-(CH2>:-N--'^^^N==N--'^^a 

a a 

^ ^ Monomer il-D 

Omelis teaches stretching to orient the liquid crystal (column 9, lines 50-65). Omelis 
fails to teach photo-orientation of the photo-orientable monomer (azo dye monomer), and that 
the photo-orientation of the photo-orientable monomer induces an alignment of the Uquid crystal 
monomer. 

Shannon teaches that liquid crystals (smectic or nematic mesophases) can be oriented 
using linearly polarized light (column 6, lines 30-40) with the aid of an azo dye (column 6, lines 
55-70), wherein the azo dye is oriented by the linearly polarized light and orient the liquid crystal 
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in contact with it (column 7, lines 50-60). Shannon teaches that orientation by linearly polarized 
light (laser alignment) allows other orientations to be induced (column 9, lines 10-20) in order to 
provide multi-orientation (column 10, lines 1-10). 

Therefore, because Shannon demonstrates the advantages of using linearly polarized light 
to orient liquid crystal with the aid of an azo dye, it would have been obvious to one of ordinary 
skill in the art at the time the invention was made, to have used linearly polarized light to photo- 
orient the photo-orientable azo dye monomer of Omelis, to induce an alignment of the liquid 
crystal monomer of Omelis, in order to provide the desired multi-orientation of the liquid crystal. 

Regarding claim 7, the left segment of monomer II-C of Omelis, shown above, has a 
vinylic acrylate group which is linearly photo-polymerizable (column 3, lines 55-65). 

Regarding claim 8, Omelis fails to teach that the cross-linkable liquid crystal has a 
nematic phase. 

Shannon teaches that under ultraviolet light irradiation, nematic and smectic mesophases 
can undergo rapid photopolymerization to freeze-in the structure and orientation of the nematic 
and smectic phases, which provide valuable optical and physical properties (colunm 1, lines 13- 
23). 

Therefore, because Shannon demonstrates the advantages of using liquid crystal having a 
nematic phase, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made, to have used a hquid crystal with a nematic phase as the crosslinkable 
liquid crystal component of Omelis, in order to provide the desired valuable optical and physical 
properties to the finished article. 
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Regarding claim 1 1, the left segments of the monomers of Formulae I and 11 of OmeUs, 
shown above, are acrylates. 

Regarding claims 2-4, when component (i) (crossUnkable liquid crystal (mesogenous 
monomer I- A) of Omelis, is present in the amount of 100 parts by weight (154 mg normaUzed to 
100). Component (ii) (photo-orientable monomer II- A) of Omelis, is present in the amount of 
2050 parts by weight (3.0 g adjusted with the amount of monomer I- A normalized to 100), which 
is within the claimed range of at least 0.1 part by weight (claim 2), of at least 1 part by weight 
(claim 3), and of at least 10 parts by weight (claim 4). 

Regarding claim 16, Omelis teaches that the mixture is dissolved in a solvent (dioxane) 
(column 12, lines 60-70). 

Regarding claim 17, Omelis teaches an azo dye molecule (column 6, lines 20-30) in the 
film precursor mixture, which makes the film precursor presensitized to light, and is carried by a 
substrate (column 10, lines 1-5). 

Regarding claims 19-20, Omelis teaches that the polymerized (poly) film produced is 
optically anisotropic, used for optical components (column 1, lines 5-15). 

Regarding claims 21-22, Omelis fails to teach that the layer is polymerized with a 
preferred orientation direction. 

Shannon teaches that the layer is polymerized with a preferred orientation direction 
(aligned) (claim 21), and with locally varying preferred orientation directions (multi-oriented) 
(claim 22) (column 10, lines 25-30). Shannon teaches that under ultraviolet light irradiation, 
nematic and smectic mesophases can undergo rapid photopolymerization to fi"eeze-in the 
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structure and orientation of the nematic and smectic phases, which provide valuable optical and 
physical properties (column 1, lines 13-23). 

Therefore, because Shaimon demonstrates the advantages of polymerizing the layer v^ith 
a preferred orientation direction, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made, to have done so with the crosslinkable liquid crystal component 
of Omelis, in order to provide the desired valuable optical and physical properties to the finished 
article. 

Regarding claim 24, Omelis fails to teach that the anisotropic liquid crystal layer has the 
function of a polarizer in an optical component. 

Shannon teaches that the aligned multi-oriented liquid crystal fihn functions as a 
polarizer (polarizing film) (column 10, lines 64-70). 

Therefore it would have been obvious to one of ordinary skill in the art at the time the 
invention was made, to have used the anisotropic liquid crystal layer of Omelis as a polarizer in 
an optical component, as taught by Shannon. 

Both Shannon and Omelis are directed to anisotropic liquid crystalline fihn, and are 
therefore analogous art. 

5. Claims 9-10, 12-14, 18, 24 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over OmeUs in view of Shannon as appHed to claims 1-8, 1 1, 16-17, 19-22 above, and further in 
view of Schadt et al. (US 5,602,661), 

Regarding claim 9, Omelis in view of Shannon, has been discussed above, and fails to 
teach that the liquid crystal has a cholesteric phase. 
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Schadt teaches that chiral molecules are added to provide a cholesteric Hquid crystal 
phase filter (column 5, lines 20-25). 

Therefore, because Schadt demonstrates the desirability of liquid crystal with a 
cholesteric phase, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made, to have used liquid crystal having a cholesteric phase, as the liquid crystal 
of Omelis in view of Shannon, in order to provide a cholesteric filter. 

Regarding claim 10, Omelis in view of Shannon, has been discussed above, and fails to 
teach that the liquid crystal has a ferroelectric phase. 

Schadt teaches the use of liquid crystals with ferroelectric phase (ferroelectric effect) in 
order to obtain the respective combined electro-optical effects, which is well known in the art, 
for liquid crystal displays (column 7, lines 44-55). 

Therefore, because Schadt demonstrates the desirability of liquid crystal with a 
ferroelectric phase, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made, to have used liquid crystal having a ferroelectric phase, as the liquid crystal 
of OmeUs in view of Shannon, in order to provide a ferroelectric liquid crystal display. 

Regarding claims 12, 24, Omelis in view of Shannon, has been discussed above, and fails 
to teach the addition of chiral molecules, or that the layer has the fimction of an optical filter or a 
retarder. 

Schadt teaches that chiral molecules are added to make an optical cholesteric (LC phase) 
filter or retarder (column 5, lines 20-25). 

Therefore, because Schadt demonstrates the desirability of adding chiral molecules to 
liquid crystal, it would have been obvious to one of ordinary skill in the art at the time the 
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invention was made, to have added chiral molecules to the liquid crystal of OmeHs in view of 
Shannon, in order to provide an optical cholesteric filter or retarder. 

Regarding claims 13-14, 24, Omelis in view of Shannon, has been discussed above, and 
fails to teach the addition of other dye molecules or dichroic molecules, or that the layer has the 
function of a polarized light emitter. 

Schadt teaches that dichroic dyes are added to provide the function of an optical dichroic 
filter, or polarized light emitter (beam splitter) (column 5, lines 10-15). 

Therefore, because Schadt demonstrates the desirability of adding dichroic dyes to liquid 
crystal, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made, to have added dichroic dye molecules to the liquid crystal of OmeHs in view of 
Shannon, in order to provide an optical dichroic filter, or polarized light emitter. 

Regarding claim 18, Omelis in view of Shannon, has been discussed above, and fails to 
teach a substrate having an electrically conductive surface. 

Schadt teaches that a conductive substrate (electrode layer) carries a layer of the 
polymerized mixttire in an STN cell (column 7, lines 50-60). 

Therefore, because Schadt demonstrates the use of a conductive substrate, it would have 
been obvious to one of ordinary skill in the art at the time the invention was made, to have used a 
conductive substrate to carry the layer of polymerized mixture of Omelis in view of Shannon, in 
order to provide an STN cell. 

Schadt teaches a polymerizable mixture of cross-linkable liquid crystal monomer 
(column 3, lines 40-45) which has acrylate or diacrylate components (column 15-30) in the 
formation of a hybrid layer which is optically anisotropic (column 3, lines 45-55). OmeUs and 
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Shannon are both directed to anisotropic Uquid crystal layers. All three references are therefore 
analogous art. 

6. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Omelis in view of 
Shannon as applied to claims 1-8, 1 1, 16-17, 19-22 above, and further in view of Akashi et al. 
(US 5,589,237). 

Omelis in view of Shannon has been discussed above, and fails to teach the addition of 
fluorescent molecules. 

Akashi teaches a liquid crystal display device (abstract) wherein the liquid crystal layer 
contains fluorescent molecules (dyes) to improve light scattering properties (column 5, lines 55- 
60). 

Therefore, because Akashi teaches the desirability of adding fluorescent molecules to 
liquid crystal, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made, to have added fluorescent molecules to the polymerizable mixture of 
Omelis in view of Shannon, in order to obtain an optical element with improved light scattering 
properties. 

7. Claims 23, 25 are rejected under 35 U.S.C. 103(a) as being unpatentable over Omelis in 
view of Shannon as applied to claims 1-8, 1 1, 16-17, 19-22 above, and further in view of 
Ichimura et al. (US 5,706,131). 

Omelis in view of Shannon has been discussed above, and fails to teach that the 
polymerized layer has the function of an orientation layer as well as the function of a polarizer. 
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Ichimura has a polarizer (polarizing element) having photoactive molecules containing at 
least one double bond selected from non-aromatic (vinylic) C=C and non-aromatic N=N (column 
2, lines 51-56), an example being an azo dye molecule (column 4, lines 15-20). 

Ichimura teaches that the polarizer is polymerized (baked) with locally varying preferred 
orientation directions (irradiated with linear polarized lights different in axis of orientation at the 
time of baking) (column 16, lines 10-20). Ichimura teaches that the polarizer has the additional 
function of an orientation layer since a dichroic molecular layer formed on the photoactive layer 
is anisotropically oriented (aligned) (column 2, lines 1-15). 

Therefore, because Ichimura teaches that the layer polarizer with varying preferred 
orientation directions has the additional function of an orientation layer, it would have been 
obvious to one of ordinary art at the time the invention was made, to have provided the 
polymerized layer of Omelis in view of Shannon, with the function of an orientation layer as 
well as a polarizer, as taught by Ichimura. 

Ichimura, Omelis and Shannon are directed to anisotropic liquid crystalline film, and are 
therefore analogous art. 

Response to Arguments 
8. Applicant's arguments with respect to claims 1-25 have been considered but are moot in 
view of the new ground(s) of rejection. 



Application/Control Number: 09/719,303 



Page 1 1 



Art Unit: 1772 

Any inquiry concerning this communication should be directed to Sow-Fun Hon whose 
telephone number (571)272-1492. The examiner can normally be reached Monday to Friday 
from 10:00 AM to 6:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Harold Pyon, can be reached on (571)272-1498. The fax phone number for the 
organization where this application or proceeding is assigned is (703)872-9306. 

Information regarding the status of ah application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 





